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\S 1. Riemann , ,
( ) .
. $M$ Riemann $\tilde{M}$ . $M$ $NM$





$A_{M}V= \sum B(A^{V}ej, e_{j})$ .
, $\nabla^{NM}$ Riemann $NM$ $V\in\Gamma(NM)$ . $\{e_{j}\}$
$M$ , $R^{\tilde{M}}$ $\tilde{M}$ , $B$ 2 , $A^{V}$ $V$
. Jacobi $\mathrm{J}_{M}^{\sim}$
$\mathrm{J}_{M}^{\sim}=-\triangle^{NM}+\mathcal{R}_{M}-A_{M}$
, $V\in\Gamma(NM)$ $M=M_{0}$ $M_{t}$ 2
$\frac{d^{2}\mathrm{V}\mathrm{o}1(M_{t})}{dt^{2}}|_{t=0}=\int_{M}\langle_{\tilde{\mathrm{J}}_{M}V}, V\rangle dv$
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. – Jacobi .
$M$ , Jacobi 0- ,
nul$(M)=\dim \mathrm{K}\mathrm{e}\mathrm{r}\mathrm{J}_{M}\wedge$




, , Simons – .
\S 2. $\tilde{M},$ $M$ \S 1 . $\mathrm{f}(\tilde{M})$ $\tilde{M}$ Kilhng Lie
. $\mathrm{f}(\tilde{M})NM=\{Z^{NM}\in\Gamma(NM)|Z\in \mathrm{f}(\tilde{M})\}$ . , $Z^{NM}$ $M$ $Z$
. , :
THEOREM 2.1 (J.SIMONS). $\mathrm{f}(\tilde{M})^{NM}\subset \mathrm{K}\mathrm{e}\mathrm{r}\mathrm{J}_{M}^{\sim}\cdot\square$
, nul$K(M)=\dim \mathrm{t}(\tilde{M})^{NM}$ $M$ Killing . Simons $\tilde{M}$
, Kiling . –
.
$M$ , $x$ ,
$\Phi_{x}$ : $\mathrm{t}(\tilde{M})^{NM}arrow N_{x}M\oplus \mathrm{H}_{\mathrm{o}\mathrm{m}}(T_{x}M, N_{x}M)$
$\Phi_{x}(Z^{N}M)=(Z_{x}^{N}M, (\nabla NMZ^{N}M)_{x})$
. , $\mathrm{n}\mathrm{u}1_{K}(.M)\geq\dim{\rm Im}\Phi_{x}$ . $M$ $x$ ,
Theorem 2.1 , $M$
(2.2) nu1$(M) \geq \mathrm{n}\mathrm{u}1_{K}(M)\geq\max_{x\in M}(\dim{\rm Im}\Phi_{x})$
68
., $\dim{\rm Im}\Phi_{x}$ $x$ .
:
PROPOSITION 23 M 2 $x,$ $y$ , $\tilde{M}$ $f$ $f(x)=y$,
$f_{*}(T_{x}M)=\tau_{y}M$ , $\dim{\rm Im}\Phi_{x}$ $x$ .
PROOF: $x,$ $y$ $f$ . ,
$F:\mathrm{H}\mathrm{o}\mathrm{m}(\tau_{x}M, N_{x}M)arrow \mathrm{H}\mathrm{o}\mathrm{m}(T_{y}M, N_{y}M)$




. , $\dim{\rm Im}\Phi_{x}$




EXAMPLE 2.4( $\mathrm{J}$ .SIMONS). $\tilde{M}=S^{n}$ . $\Phi_{x}$ . , $\dim M=m$
nu1$(M)\geq\dim(N_{x}M\oplus \mathrm{H}\mathrm{o}\mathrm{m}(T_{x}M,N_{x}M))=(m+1)(n-m)$ .
EXAMPLE 2.5( $\mathrm{T}$ .GOTOH). $\tilde{M}=\mathrm{C}P^{n}$ $M$ . $\Phi_{x}$ .
,
nul$(M)\geq 2n=\dim M+1$ .
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EXAMPLE 2.6( $\mathrm{Y}$ .KIMURA). $\tilde{M}=\mathrm{C}P^{n}$ $M$ . $\Phi_{x}$
. ${\rm Im}\Phi_{xx}=NM\oplus \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(\tau xM, N_{x}M)$ . , $\dim_{\mathrm{C}}$ $M=m$ ,
nu1$(M)\geq\dim_{\mathrm{R}}(N_{x}M\oplus \mathrm{H}_{\mathrm{o}\mathrm{m}_{\mathrm{C}}}(\tau_{x}M, N_{x}M))=2(m+1)(n-m)$ .
3 ,
, $M$ . , ,
Example 24 , $M=S^{m}$ ( ) ,
Example 25 , $M=M_{0,n-}^{\mathrm{C}}1$ ( ) ,
Example 26 , M=CPm( ) ,
. $M=M_{0,n-}^{\mathrm{C}}1$ , \S 5 .
\S 3. \S 2 , $\tilde{M}$ . ,
$\Phi_{x}$ Lie .
$\tilde{M}$ Lie $G$ $H$ $\tilde{M}=G/H$ ,
$\mathfrak{g}=\mathfrak{h}+\tilde{\mathrm{m}}$ . $Z\in \mathfrak{g}$ $\tilde{M}$ (Killing) $z*$ :
$Z_{x}^{*}= \frac{d(\exp tZ)x}{dt}|_{t=0}$ , $x\in\tilde{M}$ .
, $\tilde{M}$ $\mathit{0}=H$ $\tilde{M}$ .
(3.1) $Z\in\tilde{\mathrm{m}}$ $\Rightarrow$ $(\nabla^{\overline{M}}Z^{*})_{\mathit{0}}=0$ ,
(3.2) $Z\in \mathfrak{h}$ $\Rightarrow$ $(\nabla^{\tilde{M}}z*)o\mathrm{a}\mathrm{d}=(Z)$ .
, $T_{o}\tilde{M}$ – .
, $M$ $\mathit{0}$ , $T_{o}M\subset$ $\mathrm{m}=\tau_{o}M$ .
$\Psi_{1}$ : $\mathfrak{g}arrow \mathrm{m}^{\perp}$ $\Psi_{2}$ : $\mathfrak{g}arrow \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{m}, \mathrm{m})\perp$
$\Psi_{1}(Z)=Z^{\perp}$ , $\Psi_{2}(Z)(X)=(\mathrm{a}\mathrm{d}(z^{;})X)\perp-B(X, z/’)$
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. , $\tilde{\mathrm{m}}$ $\mathrm{m}$ $\mathrm{m}^{\perp}$ , $Z\in \mathfrak{g}$ $Z^{\perp}$ . $Z’$ ,
$Z”$ , $\mathfrak{g}$ $\mathfrak{g}=\mathfrak{h}+\mathrm{m}+\mathrm{m}^{\perp}$ $Z$ $\mathrm{m}^{\perp}$- , h- , m-
. , $B:\mathrm{m}\mathrm{x}\mathrm{m}arrow \mathfrak{m}^{\perp}$ , – $\mathrm{m}=T_{O}M$ $M$ 2










. , II , –
${\rm Im}\Phi_{o}.=-{\rm Im}\Psi$
. , (2.2)
(3.4) nu1$(M)\geq \mathrm{n}\mathrm{u}1_{K}(M)\geq\dim{\rm Im}\Psi$
. , .
THEOREM 35. $M$ $\tilde{M}^{-}=G/H$ .
,






$\Psi_{1}(\mathfrak{h})=0,$ $\Psi_{2}(\mathrm{m})=0,$ $\Psi 1(\tilde{\mathrm{m}})=\mathrm{m}^{\perp}$ ,
$\Psi_{2}(Z)(x)=-B(X, Z),$ $X\in \mathrm{m},$ $Z\in\tilde{\mathrm{m}}$ ,
$\Psi_{2}(Z)(X)=(\mathrm{a}\mathrm{d}(Z)(X))^{\perp},$ $X\in \mathrm{m},$ $Z\in \mathfrak{h}$ .
. . I
\S 4. , $\mathrm{C}\mathrm{R}$ .
, $\mathrm{C}\mathrm{R}$ .
$(\tilde{M}, J)$ Hermite , $M$ ( ) . $(T_{x}M)_{H}=$
$T_{x}M\mathrm{n}J(TxM)$ , $T_{x}M$ $(T_{x}M)_{R}$ .
, $M$ $\tilde{M}$ $\mathrm{C}\mathrm{R}$ :
(1) $\dim_{\mathrm{R}}(T_{x}M)_{H}$ $x\in M$ .
(2) $M\ni x\mapsto(T_{x}M)_{H}$ .
(3) $J(T_{x}M)R\subset N_{x}M$.
, $\mathrm{C}\mathrm{R}$
. , $\mathrm{C}P^{n}$ 4 Fubini-Study
, $\mathrm{C}\mathrm{R}$ $M$ . :
LEMMA 4.1. $V$ Euclide $\mathrm{C}^{n}$ , $V_{H}=V\cap JV$ .
$V=V_{H}+V_{R}$ , $h=\dim_{\mathrm{C}}V_{H},$ $r=\dim_{\mathrm{R}}V_{R}$ . , $V^{\perp}$ $\mathrm{C}^{n}$
$V$ . , $J(V_{R})\subset V^{\perp}$ ,
$u\in U(n)$ ,
$u(V_{H})=\mathrm{c}e_{1}\oplus\cdots\oplus \mathrm{C}e_{h}$ , $u(V_{R})=\mathrm{R}e_{h+1}\oplus\cdots\oplus \mathrm{R}e_{h+r}$,
. ,
$e_{j}=(0, \ldots,\check{1}’-^{j}n\mathrm{t}\mathrm{i}\mathrm{m}0,\ldots, 0\mathrm{e}\mathrm{S}),$ $j=1,$ $\ldots,$ $n$ .
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, $\mathrm{C}P^{n}=U(n+1)/U(1)\mathrm{x}U(n)=G/H$ . , $\mathfrak{g}=\mathfrak{h}+\tilde{\mathrm{m}}$
$\tilde{\mathrm{m}}=\{\in \mathrm{u}(n+1)|\zeta\in \mathrm{c}^{n}\}$ ,
$\tilde{\mathrm{m}}=\mathrm{C}^{n}$ . , $\mathit{0}$
$U(1)\mathrm{x}U(n)arrow GL(\mathrm{c}^{n}),$ $uarrow u_{*}$ $u=$ $u_{*}(\zeta)=\overline{\lambda}F\zeta$ .
$M$ $\mathrm{C}P^{n}$ $m$ CR , dimc$(T_{x}M)_{H}=h$ ,
$\dim(T_{x}M)_{R}=r$ . $M$ $\mathrm{C}P^{n}$ $\mathit{0}$ . , –
$T_{o}M=\mathrm{m}\subset\tilde{\mathrm{m}}=\mathrm{C}^{n}$ , Lemma 4.1
(4.2) $\mathrm{m}=\mathrm{C}e_{1}\oplus\cdots\oplus \mathrm{C}e_{h}\oplus \mathrm{R}e_{h+1}\oplus\cdots\oplus \mathrm{R}e_{h+r}$
. , Proposition 22 :
PROPOSITION 4.3. $M$ $\mathrm{C}P^{n}$ $CR$ , $\dim{\rm Im}\Phi_{x}$
$x\in M$
, ${\rm Im}\Psi_{2}|\mathfrak{h}$ . $\mathfrak{h}=\mathrm{R}\sqrt{-1}\oplus \mathrm{u}(n)$ , ${\rm Im}\Psi_{2}|\mathfrak{h}$
$={\rm Im}\Psi_{2}|\mathrm{u}(n)$ , ${\rm Im}\Psi_{2}|\mathrm{u}(n)$ .
LEMMA 44.




(4.5) $\mathrm{K}\mathrm{e}\mathrm{r}\Psi_{2}|\mathrm{u}(n)=\{$ $S\in \mathrm{u}(h),$ $T\in \mathrm{u}(n-h-r),$ $W\in \mathrm{o}(r)\}$
73
. ,
$\dim \mathrm{K}\mathrm{e}\mathrm{r}\Psi_{2}|\mathrm{u}(n)=\dim \mathrm{u}(h)+\dim \mathrm{o}(r)+\dim \mathrm{u}(n-h-\Gamma)$
$=4h^{2}+(2n-4m+1)h+ \frac{3m^{2}-4mn-m+2n2}{2}$ .
,
$\dim{\rm Im}\Psi_{2}|\mathrm{u}(n)=\dim \mathrm{u}(n)-\dim \mathrm{K}\mathrm{e}\mathrm{r}\Psi_{2}|\mathrm{u}(n)$
$=-4h^{2}+(4m-2n-1)h- \frac{3m^{2}-4mn-m}{2}$ . I
Theorem 3.1 (4.3) :
THEOREM 4.5. $M$ $\mathrm{C}P^{n}$ $m$ $CR$ ,





, $h$ $\max\{0, m-n\}\leq h\leq[\frac{m}{2}]$ .
LEMMA 46. $h$ 2 $L_{n,m}$ :
(1) $m$ : $L_{n,m}$ $h=[ \frac{m}{2}]=\frac{m}{2}$ ,
$L_{n,m}( \frac{m}{2})=2(n-\frac{m}{2})(\frac{m}{2}+1)$ .
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(2) $m$ $m=n$ : $L_{n,m}$ $h=0$ ,
$L_{n,n}(0)= \frac{n(n+3)}{2}$ .
(3) $m$ $m\neq n$ : $L_{n,m}$ $h=[ \frac{m}{2}]=\frac{m-1}{2}$ ,
$L_{n,m}( \frac{m-1}{2})=m+1+2(n-\frac{m+1}{2})(\frac{m+1}{2}+1)$ .
Theorem 4.5 Lemma 46 , $\mathrm{C}\mathrm{R}$
:
COROLLARY 4.7. $M$ $\mathrm{C}P^{n}$ $m$ $CR$ ,
:
nu1$(M)\geq$
’2 $(n- \frac{m}{2})(\frac{m}{2}+1)$ , $m$ ,
$\frac{n(n+3)}{2}$ , $m=n$ ,
$m+1+2(n- \frac{m+1}{2})(\frac{m+1}{2}+1)$ , $m\neq n$ .
, – o . Corollary 2 ,
, $m$ $m=n$ , $M$
. , Theorem 48 K\"ahler
(cf. Example 26) , , Theorem 410
, $\mathrm{C}\mathrm{R}$ .




. M=CP ( ) .
PROOF: Corollary 47 . , ,
.
, Lemma 46(1) $h= \frac{m}{2}(\Leftrightarrow r=0)$ . , $M$ .
(4.2) $T_{o}M=\mathrm{m}=ce_{1}\oplus\cdots\oplus Ce_{h}$ . , (4.5)
$\mathrm{K}\mathrm{e}\mathrm{r}\Psi_{2}|\mathrm{u}(n)=\{|S\in \mathrm{u}(h),$ $T\in \mathrm{u}(n-h)\}$
$\cong \mathrm{u}(h)\oplus \mathrm{u}(n-h)$ .
, Lie $\mathrm{u}(h)\oplus \mathrm{u}(n-h)\subset \mathrm{u}(n)\subset \mathrm{u}(1)\oplus \mathrm{u}(n)\subset \mathrm{u}(n+1)$
, $\mathrm{u}(h)$ $U(n+1)$ Lie $U_{h}$ ,
$U_{h}=\{|u\in U(h)\}$ .
. , $I_{k}$ k .
CLAIM 4.9. nu1$(M)=2(n- \frac{m}{2})(\frac{m}{2}+1)$ , $U_{h}$ $M$ .
, $Z\in \mathrm{u}(n)$ $\Psi_{1}(Z)=0,$ $\Psi_{2}(z)=0$ , (3.3) $\Phi$ $(Z^{*NM})=0$ .
, \Phi $Z^{*NM}=0$ . , $z*$ $M$ $M$
. , $U_{h}(M)\subset M$ .
, $U_{h}$ $\mathrm{m}$ $U(h)$ $C^{h}$ , $\mathrm{m}$
. – , Claim 49 , $U_{h}$ $CP^{n},$ $M$
. , $X,$ $\mathrm{Y}\in \mathrm{m},$ $||X||=||\mathrm{Y}||=1$ $B(X, X)=B(\mathrm{Y}, \mathrm{Y})$ ,
$M$ $B=0$ , , $M$ . 1
:
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THEOREM 4.10. $M$ $\mathrm{C}P^{n}$ $n$ $CR$ , $n$
. ,
nu1$(M) \geq\frac{n(n+3)}{2}$
. M=RPn( ) .
, 2 $\mathrm{C}\mathrm{R}$
. , ” $m$ $m\neq n$ ” Corollary 47
. .
\S 5. : $M$
$\tilde{M}$ ,




$\Delta^{N(M,\tilde{M})}$ : $\nabla^{N(M,\tilde{M})}$ Laplacian,
$\mathrm{J}_{M,\tilde{M}}$ : $Marrow\tilde{M}$ Jacobi ,
nu1$(M,\tilde{M}):Marrow\tilde{M}$ ,
$\mathrm{i}\mathrm{n}\mathrm{d}(M,\tilde{M}):Marrow\tilde{M}$ .






$M^{\mathrm{C}}$ $arrow$ $CP^{l}$ .
$p,q$
, $S^{1}(1)arrow S^{2l+1}(1)arrow \mathrm{C}P^{l}$ Hopf .
$CP^{l}\subset \mathrm{C}P^{n}$ , $M_{p,q}^{\mathrm{C}}$ $\mathrm{C}P^{n}$
. . :
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$\mathrm{P}\mathrm{R}\dot{\mathrm{O}}\mathrm{P}\mathrm{o}\mathrm{s}\mathrm{I}\mathrm{T}\mathrm{I}\mathrm{O}\mathrm{N}5.1$ . $m=2l-1$ ,
nu1$(M^{\mathrm{C}} \mathrm{C}P^{n}p,q’)=2(p+1)(q+1)+2(\frac{m+1}{2}+1)(n-\frac{m+1}{2})$ .
PROOF: , $S_{p,q}=S^{2}p+1(r)p\cross S^{2+}q1(r_{q})$ , $N_{z}(S_{p,q}, S^{2}n+1),$ $Z\in S_{p,q}$
Riemann $S^{2n+1}arrow P^{n}C$ , $N_{z}(s_{p,q}, s^{2n+1})$
$N_{x}(M_{p}^{\mathrm{c}},’ {}_{q}CPn)$ . , $z$ $x$
. , $\theta\in \mathrm{R}$ $\tau_{\theta}$ : $S^{2n+1}arrow S^{2n+1}$ $\tau_{\theta}(z)=ze^{\sqrt{-1}\theta}$ ,
$\Gamma(N(ss2n+1)p,q’)_{S}1=\{\xi\in\Gamma(N(SS^{2n}+1)p,q’)\otimes \mathrm{c}|\tau_{\theta*}\xi=\xi, \forall\theta\in \mathrm{R}\}$
, $\Gamma(N(Sp,q’ s2n+1))S1$ $\Gamma(N(M_{p}\mathbb{C},, {}_{q}CPn))\otimes C$
. Jacobi $\mathrm{J}_{M_{\mathrm{p}}^{\mathrm{c}_{9}},\mathrm{C}P},n$ $\Gamma(N(M_{p}\mathrm{C},’ {}_{q}CPn))$ ,
. nu1$(M_{P}^{\mathrm{c}n},\mathrm{C}q’ P)$ $\mathfrak{J}_{M_{\mathrm{p}}^{\mathrm{c}}},,{}_{q}\mathrm{C}Pn$ $\Gamma(N(Ss^{2}n+1)P,q’)s1$
.
$S^{2n+1}\subset \mathrm{c}^{n+1},$ $s^{\iota}\subset C^{l+1}$ , , $C^{l+1}=\mathrm{C}^{l+1}\cross\{0\}^{n-l}$ . $C^{n+1}\text{ }$
$e:=(0, \ldots, 0,1,0, \ldots, 0),$ $i=1,$ $\ldots,$ $n+1$ $\nu_{k}--.e_{\mathrm{t}+1+}k,$ $\nu_{\overline{k}}=$
$\sqrt{-1}e\iota+1+k,$ $k,\overline{k}=1,$
$\ldots,$ $n-l$ . , $\nu_{k},$ $\nu_{\overline{k}}\in\Gamma(N(SS^{2n}+1)p,q’)$
. - , $M_{p,q}^{\mathrm{C}}arrow \mathrm{C}P^{1}$ $\nu_{0}\in$
$\Gamma(N(SP,q’ s^{2}\iota+1))$ . , :
LEMMA 52 . $\nu 0,$ $\nu_{1},$ $\ldots,$ $\nu n-l,$ $v_{\overline{1}},$ $\sigma\cdot$ . $,$ $\nu_{n-}\overline{\iota}$ $N(s_{p,q}, s^{2}n+1)$
, :
(i) v $\nabla^{N(S_{\mathrm{p},q},s}2n+\iota_{)}$ ,
(ii) $v_{j}$ Riemann $S^{2n+1}arrow P^{n}\mathrm{C}$ ,
(iii) $\tau_{\theta*}\nu_{0}(Z)=v_{0}(\tau_{\theta}(z)),$ $\forall z\in S_{p,q},$ $\forall\theta\in \mathrm{R}$ ,
(iv) $\tau_{\theta*}\nu_{k()}Z=v_{k}(Z)e^{\sqrt{-1}\theta},$ $\tau_{\theta*}\nu_{\overline{k}(Z})=v_{\overline{k}}(z)e^{\sqrt{-1}\theta},$ $\forall z\in S_{p,q},$ $\forall\theta\in$ R.
, $\nu_{0}$ $\Gamma(N(sp,q’ s^{2n}+1))s1$ ,
$C^{\infty}(S_{p,q})_{S^{1}}=\{f\in C\infty(s_{p,q})\otimes \mathrm{c}|f(ze^{\sqrt{-1}\theta})=f(z), \forall z\in S\forall\theta\in \mathrm{R}\}p,q$
”
$C^{\infty}(s_{p,q})S1\{=f\in C\infty(s_{p,q})\otimes C|f(ze)\sqrt{-1}\theta=f(z)e^{\sqrt{-1}\theta}, \forall z\in s_{p,q},\forall\theta\in \mathrm{R}\}$,
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, Lemma 52, (iii), (iv) $\Gamma(N(S_{p},s^{2+}q’ n1))_{S^{1}}$ :
$\Gamma(N(S_{p,q}, s^{2+}n1))s1=\mathrm{t}\xi=f\mathrm{o}\nu 0+\sum fk\nu k+\sum f_{\overline{k}}\nu\overline{k}\in \mathrm{r}(N(SS2n+1))p,q’\otimes C$
$|f_{0\in c^{\infty}}(S_{p},)_{S,f}q1k,$ $f_{\overline{k}}\in c^{\infty}(Sp,q)s^{1},$ $k,\overline{k}=1,$ $\ldots,$ $n-\iota\}$ .
, Jacobi $\tilde{\mathrm{J}}_{M_{\mathrm{p}}^{\mathrm{C}},\mathrm{C}Pq},n$ $\Gamma(N(S_{p},s^{2n}q’+1))S^{1}$ . $V$
Riemann $S^{2n+1}arrow CP^{n}$ . , $V(z)=$
$\sqrt{-1}z,$ $z\in S^{2n+1}$ .
LEMMA 53 . $\xi\in\Gamma(N(sp,q’ s^{2n+1}))S^{1}$ , :
(i) $\nabla_{V}^{N(S_{\mathrm{p}}}’ q’ s^{2}n+1)\xi=\sqrt{-1}(\xi-\langle\xi, v_{0}\rangle\nu_{0})$,
(ii) $\nabla_{V}^{N(S_{p}}’ q’ s^{2}n+1)\nabla_{V}\xi=N(s_{p,\mathrm{c}},g_{n}^{2}+1)-(\xi-(\xi, v_{0})\nu_{0})$ . $\square$
$\Gamma(N(Mp\mathrm{C},’ {}_{q}\mathrm{C}Pn))$ $L$ , $\Gamma(N(S_{p},s^{2+}q’ n1))_{S}1$ $\hat{L}$








. $\hat{L}$ $L$ . Lemma 5.5 Laplacian $\triangle^{N(M^{\mathrm{c}}\mathrm{C}}\mathrm{p},q’ P^{n}$)
:
LEMMA 54. $\triangle^{N(M_{p}^{\mathrm{C}}},,{}_{q}\mathrm{C}Pn$), $\mathcal{R}M_{p,q}\mathrm{c},\mathrm{C}pn$ $A_{M_{p}}\mathrm{c},,{}_{q}\mathrm{C}P^{n}$ :
(i) $\triangle$ ”$\xi\wedge N(M_{\mathrm{p}}\mathrm{c}{}_{q}\mathrm{C}P^{n})=\triangle^{N(ss+1}p,q’ 2n)\xi+\xi-\langle\xi,$ $v_{0})\nu_{0}$ ,
(ii) $\hat{\mathcal{R}}_{M_{p}{}_{q}\mathrm{C}P}\mathrm{c},’ n(\xi)=-(2l-1)\xi-3\langle\xi,$ $\nu 0)\mathcal{U}_{0}$ ,
(iii) $\hat{A}_{M_{p,q}^{\mathrm{c}n}},\mathrm{c}P(.\xi)=2(\iota-1)\langle\xi, \nu_{0}\rangle \mathcal{U}_{0}$ , $\xi\in\Gamma(N(sp,q’ s2n+1))_{S}1$ .
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, Jacobi $\mathrm{J}_{M_{p,q}^{\mathrm{C}},\mathrm{C}p}n$ :
(5.5) $0_{M_{\mathrm{p}}{}_{q}\mathrm{C}P^{n}}\mathrm{C}\xi=-\triangle N(S_{p,q},S^{2+}n1)\xi-\wedge,’(2\iota\xi+(\xi, v_{0}\rangle v_{0})$ .
, Lemma 52, (i) , $f\in C^{\infty}(S_{p,q})$
$-\Delta^{N(S_{p},S^{2+}}q’ n1)(f\nu\alpha)=(\Delta s_{p},fq)v_{\alpha}$
, (5.5) $\xi=f_{\mathrm{o}v}\mathrm{o}+\sum f_{k}\nu_{k}+\sum f_{\overline{k}}v_{\overline{k}}\in\Gamma(N(Sp,q’ S2n+1))S^{1}$
$\tilde{\mathrm{J}}_{M_{p}{}_{q}\mathrm{C}P}\mathrm{c},n\xi=\wedge,(\Delta s_{p,q}f0^{-4}lf0)\nu 0$
$+ \sum_{k,\overline{k}}\{(\triangle s_{p,q}fk-2lf_{k})\nu_{k}+(\triangle s_{p,q\overline{k}^{-}}f2\iota f\overline{k})\nu_{\overline{k}}\}$
. ,
$E(\lambda;\Delta sp,q)s1=E(\lambda;\triangle Sp,q)\otimes \mathrm{c}\cap c\infty(s_{p},)_{S}q1$ ,
$E(\lambda;\Delta gp,q)^{s}1=E(\lambda;\triangle_{S^{\mathrm{p}}},q)\otimes c\mathrm{n}C^{\infty}(sp,q)^{s^{1}}$
, $\mathrm{K}\mathrm{e}\mathrm{r}\mathfrak{J}_{M_{p}^{\mathrm{c}p}}\wedge,,{}_{q}\mathrm{C}n\cong E(4l;\triangle s\mathrm{p},q)_{S^{1}}\oplus(E(2l;\Delta sp,q)^{S})12(n-l)$ .
$\triangle s_{p,q}$






, Proposition 5.1 . I
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REMARK 56. $M_{p,q}^{\mathrm{C}}arrow \mathrm{C}P^{n}$ .
$\mathrm{i}\mathrm{n}\mathrm{d}(M_{p}^{\mathrm{C}},’ {}_{q}\mathrm{C}P^{n})=2(n-\iota)+1=\mathrm{c}\mathrm{o}\dim(M_{p}^{\mathbb{C}},\mathrm{C}P^{n}q’)$ .
, Proposotion 51 $p=0,$ $q=^{\iota}-1= \frac{m-1}{2}$ ,
nu1$(M_{0}^{\mathrm{C}}, \frac{m-1}{2}, \mathrm{c}P^{n})=m+1+2(\frac{m+1}{2}+1)(n-\frac{m+1}{2})$
. , Corollary 47 . ,
$m$ $m\neq n$ $\mathrm{C}P^{n}$
$\mathrm{C}\mathrm{R}$ ,






– (codimennsion reduction Theorem) 1
. .
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